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'\leissrlt'r l'nrpu,de,. nl human JMlmar :-kin ''ere tn\ e:;tigat ('(f '' tth the l'lt•< tron mirro .. copt>. 
l'h~: upJH•r marl{in nt llw t·nrpu,..,·le \\ll,. in diret'l wnluct with ihr epult•rmal hn.,.al cells 
\\ithnul intf.'fJllbitiun nl the ha .. al lamina. Although nn c;pedolizt:d JUilrltnn:- \\E'n• tnrmeri, 
''''" ll'rrninab und nn·ump.m~ in~: laminar rells w t:re mterdigitated " fth thl' ha,.al rell:-, 
\xun". lmth thn:;t: in l'IIIH<H'l w11h the epidt•rmtsnnd lllll">l' tl'rmtnat!'d \\ithin therorpu:;cle. 
nmtainecl a number ol mitudlllndria. mu:rm·estdL•s s1milnr to sytutptit• \'esidl·"· and 
mvehn.HE'd den:-.e hodie,. 'mmr axon lt.'rmutab rnntumed den"L' J;ranult:• idE'ntit'.tltu tho-.e 
of the \l t·rkd n.•llur \ hroma.ttin n•lb .. \\1111 n IindH" \\~re t.'n\ duped \\ uh ,.m~le nr multiple 
ltl\tms of lnm1nar (l'll:. nnd thl'lr prot·t•s~c:. \\lm·h prndurt>d desmo~nme -like JUnction, 
hrt\\l'E'n thl'rr Larmnnr l'ell nut lt·l tencled tn lncalti'l' 'lt the penphHv nf the rorpu,.de and 
thetr rvtnpla"m e:>.tl.>ndE'd un1polarh ::,lt>nder cvwplasmic prores,.~ nltt~n prndurt•d de--
musome-ltkt> JUnttwns between themselve,, conta int>cl numerous pmorytotir \esides, and 
WNt' ... urruuntled w1th n husallamma 111 mnny arl'as. Tht- lanunar t't'll was nmsidered to be 11 
mudillt·d "rhwann rell ...,pat:e-. between laminar t·rlls nnd the1r prn<"es..-,t::- \\Cre filled '' tth an 
interlamrnnr .;ub.,tanr•• \\hich \\as mmpu ... l•d ul an admixture nl ha~l lamina mntt>riab. 
rnicmlila mrnt;., und t:nlla)!en lihrik 
:'\lei,.sm·r\. tart ilt• rurpusde nl hairlt""• skin ha ... 
heen ,.tudied hi:-tnln.:it'<lll~· and lu..,todwmil"alh hv 
a numht'r ot 111\C:.t 1gaturs 11. :! ). Elcrt run marru· 
scopit· .. tudies were done lJ~ ( 'auna nnd Ross [:II, 
Breathnuch I) and ntht•rs ,-, 7 I l'ht'"l' "tuclit•,.. 
... hmwd that thr rrn·ptur orJ(nn ,,. l"cllnpn,.t-d ul tw•' 
l\ pe-- nl rells. the :nun and laminar tt•ll::o [;i , 1 
The uxon cnnlnins numt·rou,. milnt·hrmdria nnd 
termmates with a ... welhn~ Th£" lnn11n.ar cell" .an-
dn,;eh· ttttarht•d to thE' ax11n und eml.'lup it [:\ i). 
The (·ntlre t·orpusde i~ t:n\elnped \\llh huth hn,e· 
ment nwmhr.IJH' nnd finr lilmllur material ''hit·h 
enter imu tht mrpu~cle nnd hllthe ,;pa~ c,.. het \\l'l'rt 
the lamll\ar l'l'll" I' i l 
~o di.'M'riptinn is fuund in the lit rmt ure nm -
C't'ntllll: tht' relntinn ... hlp ol this rt'l'l·ptor to tlw 
epidermis. The nature nl th£' lammur rell 1s -.till 
\·untro\·rr.-.ial II fi I and th<· tine· ,.lru~ture nl axon 
tE'rmtnllls \\ith1n the rurpu..,t·ll• hn,.. not been dt•· 
);Crilwd 1n detn tl In t hr J>rr..,~·nt l'llll1 nnmirnt inn. 
the fullnwmg wall lw reporiNI: (il 11 diren t·ontut·t 
ur axon termmul and laminar n•lls with tlw 
epirl!'rmul ha ... al ··rll:-. tiil intra-Ppidt-rm;ll axon 
termlflnls, t iiit the dNuib nl' l•ndo,urt• nf 1 hl' axon 
h\ tht• laminar rell. II\ l the presenn ul denst•· 
rorerl l(ranufl.• .., ... imilar to 1 hu'-L' ut th( \lprkel <'l'll 
and tn noradrenalin granuh_ .. , ot th~· l·hromallin 
:\lanu•t npt rl'H'IH'd .June .~u. Wi:!: 111 rt·\ t't·d tnrm 
Augu~l ~ · l'li:?· IJ('C('ple<i ror puhlic iliOn "''lllt'mht·r 90, 
Hli:! 
Th1' work '''lis •npportNl w11h u Mella·nl lm P~t •~o:ntur 
Award lnd Purl I O('sijln:lltd Hl"'l'ilrl"h Fund, ut thl· 
\·el~mr, , Admim,lmtu•n 
• Fmm thf ~lt!mphi .. \'etrran- \dmim.,trallnr H• ·JII 
tal and lh\'lswn ut OermatnlnJ!\ lJl'parllnl'nl ul \h•ch 
cine. Th<' l.ni\Pr;it\ ol Tcnm·s'\'1.' t'nllej!t' ot Med il'irw 
~lemJlhl,._ Tt'nnt· -•·l '181111 
:!II 
t•t-11, and I,., ~t:H•rnl hit hc·rtu untll·~l·riht•d ltne 
-.trurturallcature-. n l the 1\lt'i,.,..ner t•urpu-.dc·. 
\l >\'I FRL\1 ." ,\, fl \IF fiiO()-. 
l'ulmar -kin• '-'t'rt• hi"l"il'rl unrit'r I prO<'tlllll' h><·al 
an('~the..ia I rum '"'" nnrmnl.tduh \11hmll ~:r-: Twn ~Jli.'{'l· 
mt:n· t..ikf'n !rum the fif'!ll mdi\ idunl cnntain~·cl I\\ O 
l\lc•1s•ner t•urpusdP~ nnd unt• "I'Primeu lrurn tht· wrund 
vnlunh·l'r had nnP l'urpusclt:' I F1.:. I I. Hnultne mrrhud,. of 
uur Lthumtnry \\Crt· •Jsed tnr tht:' li:utllnn . deh~ drullfln. 
emhl'ddin~. thrn -t-ctinnin~: and ,uunin~ tl\f In mO»l 
cuseM senal hl'CIInns were made 10 fnlluw the rnntnct 
un•as uf I he rcrcpll•r with the cpidt>rm1~ Thin ,,., t runs 
\\Ctl' nb,ern-d tn ~n Htl:llhr Ill' IIC "r lhtacht H · 12 
ell'<'tnm micruscopc' :u an atn·h·roting "'hage nt IIIII K\' 
ur 1:!.~ K\' rl'!\pet·thel.,_ \l erkel cell,. frum humun nrol 
l!llll(l\'ll wen: ll"l'd tor tht:' Jlllrfln•e nf mmparisnn IR (. 
IU"..,If l,.. 
C tmlrH·t u llh t/11· l'f1tcl•·rmi.,. Tht• upper t ncl ul 
tht• Me1ssrwr t"llfJHISl'll· in tht• clt•rmal pnpilla 
,..hm,cd o It''' are:h ut cltret·t t·urll.ll'l with the 
epiclt•rmal ha:-al cell tFif!, ~1 . In ,.uth area ... , the 
basal lam1n:r n l the epult•rmi ... wu ... ab-.ent und 
eith!'r axon "r luminur crib \\E'rt' in nmt<H't with 
thr hn~al plasmu mcmbmnt· ul thl' ha.,al crll fFig. 
:11. In "om<' in ... tanre:-, thl' axun "r lnminar cell wu~ 
in\'nginnLed into or ltlterdigit,Hed \\ith tht ha~tl 
cell ( F'i~:s . lA. HI ~omt> axon terminnb wert' found 
in tht• hnsul la\er of thl' eptderm•s IF'IJC. IHI In 
... pile ol th~l' in tt:rdigitat iun-.. then· were no .. pe. 
nallll•d contact cle\'ltb nl the n lr>memhranP. 
ei tlwr on thP flxnn ur on thl• ep1dermul ba,.nlcell. 
'\o Jllncllcmnl l'llmplex wu" Jlr<"·ent :Seitht•r the 
axnn lermmal-, nur appo..,C'cl ba,.al nib rontamed 
micrm r,iclt>,. ~imilnr w .,, naptlt \ t· .. Hic, or ..:ran-
ult':-. ,.imilar to thu;.c nl tlw Merkel n•ll or duomal-
fin n·lh- O£'n..,e· wred ):ranute... \\Cre howe\ er. 
f'll· l \lt-a-•lll:f lUfllll dt:• t ., .on• ~hn\\11 •n I 11 
thtrk -~ctinn cut trnm 1111' ,ume ~~-~uc blo•lk'- thnt wen~ 
usi'CI fur t•IN·trun 1mcro~c·opw exnmuuuwn In the• riJ!ht 
Jtillurt·, ,, hundlt ol 1:'<1111 n·linder- lurro"•l •·un Itt •oeen 
''' ;I dt'n't: liht'r •·uu"•"iC thruu~:h thl nntt-r ·'' tht' 
CllfJllt~lt:. ,!.',CI, 
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lound 111 tlw terminab not u,-.udatNI \\llh tlw 
rpiderm 1-. I :o-1:'1:' lwlo\\ and F'i~! . Al. 
.-\xun Axun>- at tlw ('pid<"rmal 111111'111111 unci 
\\llllln llw t·orpU»t'll· tl'rrninntl•d \\ith a s\\t•llin~ ol 
\ 'U TIIIU'- "hapt'-- and -.tz<'"· mn .. l t'ummunh lurming 
nhlunJ,! hulh· t Fi~:• .! IAI llll'\ \H'rt ... urrounde<l 
'' 11 h ,..fl:'n<it•r JlTII<'b•~ ul Ia rntnar 1 c•ll-, ! Fi;!s t 
I AI. :\ lnr~tr numlwr ol mitm hnndntt . nllmt.'ruu, 
smnll \'t'std<''- nfnn 11\C'TllJ!P dinnwter ol ;1110 IIIII A 
WiJ(!o. 1, IA1nnd u \nning numht•r nl lll\l'lln·li!..r. 
t·nm·cnt w·alh lamannll·d dc·n-.r horlic· ... •omf:' ul 
whit·h miJ,!hl reprbl'lll dl'~:ent•rntrd miturh .. ndna. 
\\ere "l'l'll 111 thc 1xun lerminnl" IF'i)!,. :! IBI l'ht· 
nun-terminal port ion nl tht• uxnn, thl' '""n c\'hn 
tll'r. cunt.uned ft:,.., numerou, matudmndrw and 
,mall 'l',irfe,. \ nn 1111! numbers ol nuern- .. r 
neurut uhult•-. wen· ... <·t·n IFil!-.. ;, Hl ThbE' axun 
nlindt·" \\I.'Tt' ,.tnl(l\ douhh. or trip!\ l'tl\dupt·d 
\\tlh tht· t'\topla .. motr pwtb"l'• ol a lamtnarn·lltlr 
Fu. !.! .\h•a .... •nH l'urpll"-l ll' a• (•IIJ!IIfi:t·d an 1111' uppcr encl nl :a dl'rmniJ1.1pilla In '"" J)l!l<l·• l'llhl'r lammnr n·lltll ur 
ll"wn h·rmtnAI f:!l '' 111 rlln·<t t-onl.tct \Oollh thl' tp1dermnl hu,o,ul tl'll l11e ha ... 1llamann t- th~crmtmuC'd (-.uhd ,.mall 
orru"'''" Eom h ,·unuu·t urt'lh,ll' "'"" ll•rmanul , \\lthm lht• <urru•d< B: hn"llln·ll- nltht t·pidNmu. '\ Jlt!rlflhemlh 
lol'utcd nudt•u:. of nl11rmnnr cell. llulln\\ arrn" : hcndinl! ur a uniJl!tlur nwplasml\ prnl'~~ nl thl' luhelt·tllominar t·ell. 
ti I ·,11 
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F11. :4 Ht!!h magnillnuion uf th~> leh uppt>r part ul FiJ!. I. Huth.~haped nxnn termmal runtains mitcl<'hondrm fml, 
mn•hn huciit-s 1:'\11 and micr .. \t>Sirh" thhwk 'I. ,\'(nn, vlinder ,.,,nlllin~ minn\l'~icl~ 1whit1• "l hut nn mitochondria. 
The tNmmaland,' Iinder urc urrnunclt·d v.nh proc 'f ul tht·lnmmar n·lliLl which interdil!ltate with th~ ur the 
epidt·rmul hn~alt••ll (Hint 1. llw tcrminnl hulh toudll~ the ha ll c,.JI at~- ,\rro .... : dt»rnntmuntion ofbJsallamana. d : 
dl?!'nw~nml'·likl• )um·uon ht•twt·t•n tv.n lauunnr l'l'll prcu·r-,.s~ 1. tntcrlaminar hUh,tann•. p: panontutic n•!<td~ of 
laminnr n·ll. • ~!J .:.!!iO 
'ell" 1 Fi):s .. 1 i,\. , ... th1 '-'dm .. m 1 dl em·elop 
unm\ l'ltnu[(·d a\1111~. S11mt• n llllder-. Wt'rt' Pllr· 
tinlh L·nn•lop<'d with lanunar n•ll,. auu partwllv 
\\ith tlw basal lumina (Fij!. 5\. PrtXl'"-'''' ol tht• 
lamtnar t:t•ll \\ hirh E'll\ t•lup~·d 1 ht.> axon produn·tl 
desmo,.otnt.>·li kt· ju nrt iun,.. lwt \\ t'l'll I lwm:-.t'h , • ., 
1 Ftgs. Iii\, Hl '\rhwann n~u ... a nil tlwir prures"''"· 
hm\1.'\l'r lornwd the ~llll de,.;muo;nme·like JUOr-
l inn" wnhuut t•awJo,in..: the axon I Fi~t" · i' A HI. In 
unl' in,.;tanrt:' nxun, endo .. ed in tht> same Schwnnn 
cell were in t·onwu .md formed dl'"m' ""me like 
Jum·ttons I f'IJ! . \iBJ Some axon lt•rminnJ, con-
ta i nt:'d ml•mhrnne . .,urroundt:'d den"{' J!ranull.'" of 
8\l'ntye ,..,ze,., uf HOII-1500 \ ( Fi~ BAl Prominl'nl 
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nt'urotubull!:- '' erl! ~een beLIICCn these granule" 
(Fig AI Tht-~l· terminals were fnund nnl1 ncca· 
!--Wnnlh and \\ere most I) located nt'ar I he pert ph 
erv nf the t·urpuscle. Compared with the den;.e 
granule" ol the ~1crkel cell thtm size~. densit._, 
and membrane--.urrounded lt.>atures 1\CTe tdenti 
cal. 
Lamrnar cell. Lammar celb mntained ll\'al w 
Ftc .. I A llnpl Ther<' nrl' t\\co mtt<K·hcondna·nl"h ·""11 ll·nnmnl-.1 \ ,. \ J \, '" in"aJ:milt('clmtutht• hus11l cell of thl• I'JIIclermt' 1 hollu" urro\\ 1. HJ,..IIlnnllna '' dt,ntpH·clnt lll'nlulnrru\\ 1 mll•rlaminar ... ub,umn• \1 mn•lin hudv • 
mlt'R<IUbult, 22,960. 
B. IBnltuml Tlw ha,;lllan>in.l nl tlw t·pHil'nni-. '' <h,t·ontllllll'cl at till' urru11 .uuln part ulth• n•rpu ... dt· I• ... ,tuated 
"11 h111 1 hi' t·Jmlt-rrni .... ..\: u xun 11 llh 11111 ru1 ,.._,..J,., nncl dt•nw m1 t·lm hudtl'' 11111 c· 1 ap~ular t·nlhtl(l'll 1 lttll'rlaminar 
,Uhstutlf(', (.• (,llll1118r n•fl \1 llh J)III<K'\ tutu \ l''ldt•s (': hund(e uf tutl<tllhn(" :lH,';':,O, 
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Fu. r, 1\:ton t'\ hndtr <'miD Ill" mlluchontlrin ( ml nnd nr.urotuhult {•.nlid urn " I nnd IS pananlh- urruundt•cl \\llh 
t"o pw< t"-•E'S ot fntmmr n•ll (l.l and partutlh wllh ha.al lnnun.a ( •1. Prol('l"'•L ol o lnmanar cdl cnnuun numtniU• 
ptnnntnllt' \l-..cdt·~ IJII Tran q•r•t' Mn.alaon-. ol 1111111 t :l.'iU A anll'nal" ltrt• lt•n llll thin 1ihnl () lnttrluminnr 
-.ub~uuu·l! t·unuun-< thin mlha.:t·n lahral, td Hullo\\ urru\\!i: hnll ,ft.,.mu•cum··lakt dt•nsatat;; on tht• nl<llllc:mhntnh of 
lamul<tr nil ' nudt•u, ol .alnmmar n·ll • 11 ,\f•'l. tn~l'rt ' ~3.\1 1'< 
donJ:.lll d nudt·l l rh '' 11 h u nunnr andentaunn ur 
lnhulntinn tFi~o: . .!1 T'ht: muin ltmh ol tht> laminar 
l't'll wlwrc th<· nul'lt·us i~ ronwanrd, wa,. hlt'nH•d lit 
the pt•nphen ol tlw rnrpu ... dt•l Fil! :!1. l't>rinudt•ar 
n ·tnpl htn ol 'llllll' n•IJ, t·untauwcl lipul !!lnhuh·-. 
nnrl clc·n..,t• hod it·" I F1_g. ~HI, Tlw numht•r ol rnlto 
rhundnu tn tht· pt•nkar\'on \\11 .... mm·h. mallt·r than 
th;l t nl 1 ht• axon An t•lnnJ:ntcclt \top In rnit· pruet'"' 
I!Xtrncfccl either st r11a~ht !Fi~: . ,j) or lolrlt•d IFiJ;! :?1 
!rum one sidt' ol lilt' t'\' 1 opJ.a,.m. Sul'11 u pro<·t·~" 
rould hranrh .,,.,. ral tim~ .. ancl \\U!; cithN l'Oil 
n~~· ll~ '' ith the 1 ul nt'tl!hbonng l:uninnr n•lls 
through de-mo-nrnc-likl •pl'rtnli7•llion ( F1:: . iBI. 
or mn .. t rommonh wa~ •t'Jli.tratC'd lrom a .... irnil.lr 
prun·-~ hy .sn lllt•·rluminar -.uh,tam•• !Fig..,,;,, 7A. 
HI. ,\-.. mC'ntlmwd nho\ t \\ht·n thl':ie prnc• •C,. 
t•mhrau•d un .axon nr axono.,, dP,.mo,."nw-likt• l\1111'· 
tiuno., nlttm ,.l'fth•d rlwm IFig.., hA Hl . Tlw nu· 
dt•att·d J.klrl inn ul tlw laminar n•ll l'lllltnim·rl n 
rdat avl'l\' o.,m.tll numlwr ul ptlltll'VIotil 'l' .. idc .... 
\\ht·n•a .... the t•xll·IHit•d 1 h in pn•l'('""l'" t•oulclt·ontam 
nu mrrou,. J>lllllf\ Iolli' \ l'~td(•.., f Fi~:. ;,) Tht• tll'riph · ' 
t•n of the lam mar , ell ,,,,,. .. urruundt•d "nh h,t.,,tJ 
l.unin.t. nnd h.alt ·llt·,.moliomt•·like pcnphl·r • .t drn· 
hili t· ... wen• proclurl'CI al11ng tht• l'\ wmemhruaw 
I F•h"'· a 'iAI . In rn.tll\' in ... lnnn• .... . ho\H·n·r. thl· 
ltllf'rlaminar suf1•tarrce wa• ultra .. tntrturalh tdcn· 
tit·nl tu thc m.!lt·n.al rompo .. inl! the ha,.allnrnina, 
and 1 ht• l'XI"tt·nn• ul .1 ch ... t inn t>tK 1 ,\ ·\\ldt• ha:-al 
l.amin.t tht·rdort• nn1ld nnt lw .a ... n·rtaim~ I Fsg. 
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7B). Interestingly, even without distinct basal 
lamina, half-desmosome-like densities could be 
observed on the cytomembrane of the laminar cell 
(Figs. 7 A. SA). 
lnterlaminar sub~tance. Wherever laminar cells 
and their proc~ c. were not in direct contact, the 
space:; between them were filled with mterlaminar 
substance. Towards the center of the corplL"Cle. 
this substance was mainly composed of medium-
electron-dense amorphous or finely filamentous 
material very similar to or morphologically undis-
tingutshable from the material which made the 
Ftc. 6 A. ('l'op} Axon cylinder is cut 111 two plores (A,, A.l. DesmOMlme-like den~e areas developed on the 
cytomembranes of laminar cell processet1. one enveloping the axon (0 1) and the other without axon (0.) •. neuro-
tubule<o. p pinocytoltc vestcl~ · 99,51.,, 
B. !Bottom) Tv.11 axon cylindel' are enclosed betv.ecn proc~se.. of laminar cell At the point of cont.act. the:,e axons 
developed desmo>oOme-like cytomembranl' dem-try and an intercellular dense layer (arrow). • neurotubule~~. 0: 
desmosome-like structure st'aling the 1om mar cell processes. C· thin collagen fibrils 11f interlaminnr substance. s: 
1000 l'l5Cl A striatiuns on line filament~ (~ee Fi~. 51. 129.960. 
26 fiiF. JClltt:-;AI. OF I'\ E.•iTIC: \IIH: DER~t \ l OLOio\ 
f'l t; i ,\ I T'upl ;\)lto~hurulrlll·rtCh 11\( l ll'on b cmclnped ""\'t'flll I IOH-~ \\llh prntl"'l'" nl II l.tnllOUf t't•ll r ... u 
desm"'"lll~ likr Junniun" nrc lurmed 111rrn1''" bl.'l\\t'l'n theM• pnon''""' · Hult ·dc.mu><tm~·hke dt·u,llit> arl' al•t• "ccn 
1' 1 \~llh nr 1111hnul .Jf>ll<"'t'd lt.t,..lllnmul.l lntt·rlnntllltlr ,.,uhstunn•lh tunlaiu~ an inrrt~t•in~ nnwunl ulrnlla~:t•n IC'l 
tc'"o.~rd the Jlf'TIJlht•T\' {ol 1lw t<ITJIU,dl•. .lll.~5. 
B IJ\t•ltotnt H'lh de:-mns•lm(•·like <lt•n<llle- fholln\\ nrrul'-l.llld rll'•moJl'Omt· ·hkt• Jllntllon' (...ohd arro"'l nrt •·f.'n 
nn th£' n wmrmhrant.., ul laminar n•ll• lntcrlamin.1r suh,lllnre Ill 1s r·nmJM"Pd mninh ull~'l'llllnrmtUI·ltk£' mntr•n<Jl 
p : p1nnc:yl 111 ir 'l'~il'lr" i l ,:!.'tll 
ha!:i<tiJ,,mma I f'jg, , -;A. Ht . In -.omt• 'I'' t•irm·n . the 
inc rrlamimzr •uh,tufln' ~hmH•d pc·t Hl i,lf t ran,., Pr,t• 
striation~ !Fig,, ;,, tiHI \\ith a Jlt riudit'it\. nl 
l.I)(Xl t.asu A. ' l1ll' stnatlllll~ \\Crt:: luund 1111 lull' 
lllmls \d tb•lltl pl'riodiul\ .md tcorrt.''-p<)lttit•d 10 
\\hat Bn:atlnat h l·.tlled "tuar-.t rwriodicit~" [-ll. 
\\'l· han· tdtntllt l•d tlll'm pre\l"ll"l" in premature 
cul lnl(en lrom \Hr inu" t'llllc\itions tollt'h a" ,up<•rti-
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F~r; A. A tTupl A hulh--hupecl U\111\ tcrnunulat the JWTIJlhl'n (('t ut the wrpu~de c:ontntn;, den~(' J'rllnule!> or 
ohnut ~XI J.>Oil A wha h ort: ~urruundl•d with mtmhrane farr .. -..~1 Tht' 11 rmanalnJ,., t·nntain~> nt>urntuhult'• I •t ond is 
rnnlup1:ri w11h" lamut.tr cdl 11.1. r'nmJlMP tht l' ~:runulh \\lth \h·rkt'l c·t>ll j!mnule-. at thl· '<!me mnj(nificntion 
(m,t>nl 1 mtt·rlammar -uh,tance -..uh mcrea-td numbrr ul tnllaJlt·n hhnl!' p: pmn<"\liiiiC" H•trle,. nl l.tmm.u c-ell. 
;16,901.1 
B fBullnml l.qml-c·nnluirlllll! l.umnnr rrll 1s ~huwn . Ul,';'f>ll. 
ciullw-.al n•llt!pithdiuma [9] Tu\\.trd the pNiph -
cr, ul the t·urpu;.de an tnnea;,mg number ol thin 
cnlln~t>n hhnl!-> with or without ll-10 A (ll•rwdical 
handtn~ wo" '-l'l.'ll IF1gs lB. ()B. H.\1 Tlw 'izt">-nl 
cnlla~en aclmrxed at-.., mcre<l'ol'Ci tu\\urd the pe-
riph(•r\ Thr uutl.'r mar~in ul th<• t·orpu .. l·lt· \\11'-o not 
delunttNi h\ u di~tim·t memhram· hut h' an 
trrrj.."'tlnr thit kn"'"" nl tht' ... amt' .ulmi'\turc ulthe-e 
l'lllllpcm('nh I Fi~:s. ~. i:\1. 
IJI~C'I ssiO'-
Thc pre.,t•nl inH'"llgn!lon dt·arh dem"n ... trot<· ... 
thai th(• axon ll'rminal!-o and ... ht·ath tlanunar rellsl 
are 111 cl1rc>t'l nantac·l With the qudtmnal has;tl c£'lb 
at the upper Pnclol 1 hl· :\lt·i~n~r <'orpw .. dc "11 hout 
interpo,..ataon nf a ba .. ul hminu Fret' 0'\1111 tcrmi-
nat ... \\ere luund mH·rd1gitatin~ with thl' prncesse,.. 
of the hnsnl rclls ut th~: ep1d~:rmis I F1g. I Bl In 
hu mttn .. kin, in Ira l·pidermal trcl' nt.'r\"' rndings 
h:t\l' IW\l'r ht·en ch:mnnstra((·d 01 the tin<> o.,truc 
tur..tllt:H•Iunll·s., tht·\ \\t'rea ... ,..unatt'd wtth :\lerkel 
rt>lb. [~. 1111. In penlnlhcular nrn·l' ~:ndm~:" •. for 
c•x,unplt· thr axon .. were usuull\' found sC'JliHated 
lrum thr lull1rular epnhelial relb h\ mterposed 
ha,.alluman.a .md nu antralullic-ulnr t£>rmanalo.; \\err 
rlctE'<"If.'d 
In spll£' ul lllll'rdigitauon Hnd othN anllmate 
-.patial rl'h1t1on:-.. nt•llher thl' axon nor I he epider-
mal ha-..11 n·ll-. an t·nntact dt!\ l'luped -.penalized 
contul·t de' tre .... It -.(•em ... that the evidl'nna ... meda -
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ates mechanical pressure to the corpuscle and an 
action potential is generated within the deformed 
termmals which are either interdi~itated with the 
basal cells or sandwiched between lamellar cells. 
M icrrl\'esicles which are murphnlogicully si milnr to 
other :synaptic vesicles Ill] were demonstrated in 
the axon terminals. They may cuntain acetylcho-
line which can be demonstrated in the Meissner 
corpu!lcle by histochemical methods 17 ]. but on the 
other hand, these vesicles could repre~ent pmocy-
totic vesicles since the size!' of both are similar. 
Cauna and Ross 13] stawd that t•holinesterase was 
contained in laminar cells and not in axons. 
Axon terminals containmg dense ~ranules have 
not been reported previously. The presence of 
prnminent neurotubule:; (Fig. SAl identifies these 
cells as axons or neurites and not as dNmal Merkel 
cells. The function of the dense granules is, how-
e,•er, not clear. Although it may be assumed that 
they subserve the function of adrenerg1c neuro-
transmission as do similar granules in chromaffin 
cells, a chemical analysis of the granule:; would he 
necessary before a funcllunal role can be assigned 
to them. Histochemically, a weak reaction for 
monoamine oxidase was demon!itrated in the 
Meis:-ner corpuscles of the sole of the adult rat 
[12]. 
ln the present im·e:stigation. smgle or multiple 
enveloping of the axon cylinder by laminar cells or 
their processes was observed. This feature may be 
analogous to the infolding of the cytomembrane of 
the Schwann cell (mesaxon formation) wh1ch en· 
velops unmyelinated axons. Half desmosones 
along the cell periphery and a large number of 
pinocvtotic \'esicles are commonly seen m 
Schwann cells. Although desmosome-like contacts 
between laminar cells, particular!) between the 
processes sheathing the axon. are not regularly 
seen in Schwann cell~. laminar rells seem to 
repre:-ent modified Schwann cells. They are proba· 
bly not of perineural [5] or Iemmo biastic origm 16], 
because they directly envelop the axon. This 
feature was emphasized by Brealhnach [4]. 
The interlaminar sub ... tance seem!< to be com· 
posed of an admixture of basal lamina material. 
microfilaments. and cullagen fibril~ of ,·arious 
sizes. Since there are no fibroblasts in the corpus-
cle, the interlaminar .~ub.~tance may be produced 
by laminar cells themselves. The function of the 
substance may be to buffer the pressure and 
prevent damage to the axon or to insulate the 
action potentials. It is interesting that such n large 
receptor organ as the Meissner corpuscle is a\•ascu-
lar. It may be postulated that the interlaminar 
channels filled with \'anous materials ser\e as a 
route of fluid diffusion and that the numerous 
pinocytotic vesicles of lam mar cells arranged along 
the channels take up necessary nutnent!i. The 
nature of the amorphous or fine filamentous ma-
terial seems to be similar to the substance compos· 
ing the basal lamina. The formation of half 
desmosome-like densitie~ on the lammar cell 
membrane in appo!iition to the inlerlaminar sub-
stance seems to support this hypothesis. 
REFERENCES 
I. Pinkus F: Normale Anat~mie der Haul. Handbuch 
Der Haul· und Ge:;chleschtskrankheiten Edited 
by ,J Jadassohn. Herlin. Sprin~ter, 1927 
2 Winkelmann RK: Similant ies in cutaneou~ nerve 
end-organs, Ad\'ances in Biology of Skm. Vol 1: 
Cutaneous Innervation. Edited by \V Montagna 
New York, Pergamon Press. 1960 
3. Cauna N, Ross LL: The fine structure of Meissner's 
touch corpuscles in human fingers. .) Biophys 
Biocbem Cytol 8:·167, 1960 
I. Breathnach AS: An Atlas of the Ultraslructure of 
Human Skin. London. Churchill, 1971. pp 208 211 
fi. Pease DC, Patlie W: Electron microscopy uf digital 
tactile corpuscle, ond ~;mall l'Utaneou.~ nerves. ,J 
Ultrastruct Res 2;:lfi2, 1959 
6 C'nuna :'11: Light and electron microscupal litructure 
of end-organs. The Skin Sen!'t!S. Springfield. 111. 
Charles C Thomas, 1968, pp 15 37 
7. Winkelmann RK: Cutaneous nerves, Ultrabtntclure 
of Normal and Ahnormal Skin. Edited hv AS 
Zelickson. Philadelphia. Lea and Febiger, 1007. pp 
202-227 
8. Hashimoto K: Fine structure of Merkel tactile cell in 
human oral mucosa. ,J Invest Dermatoi58::JBt. 1972 
9. Hashimoto K Lever WF: Appendage Tumors of the 
Skin. Springfield, Ill, C'barl~ C Thoma!., 1968, pp 
141, 160 162 
10. Hashimoto K: The ultrastructure of the skin of 
human embryob. X . Merkel tactile l'ellll in the 
fmger and nail. J Anal 111:99. 1972 
11. Porter KR. Bonneville MA: Fine Structure of Cells 
and Tissues. Philadelphia. Lea and Febi~:er. 1968, 
pp ISS, 169 
12. Hashimoto K, O~:awa K. Lever WF: Histochemical 
studies on the skm. IV. The activity of monoamine 
oxjdase during the embryonic development of the 
skin in the rat. J Invest Dermatol 41:81. 1963 
